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1
QUICK-COUPLING DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a national phase application under
U.S.C. § 371 of PCT International Application No. PCT/
EP2016/062569, filed Jun. 2, 2016, which claims priority to
German Application No. 20 2015 003 900.6 filed Jun. 3,
2013, the disclosures of which are incorporated by reference
herein.

FIELD AND BACKGROUND OF TH.
INVENTION

L1

The 1vention relates to a quick-coupling device for a
milking module 1n an automated dairy amimal milking
system.

Milking systems, as are used for example for the auto-
matic milking of dairy animals, for example cows, sheep or
goats, may be provided with such quick-coupling devices.
An automatic milking process may be carried out by means
of so-called milking robots. The quick-coupling devices
serve to release a milking module from a milk pipe, for
example 1 order to change it for the purpose of cleaning or
replacement. The milk pipe may conduct so-called “good”

or “bad” milk.
The document EP 0 671 875 B2 describes a milk pipe

valve. A valve with a hose connection part 1s fastened 1n a
valve guide on a milk pipe. When attaching or removing the
connector, this valve 1s displaced such that 1t either closes or
opens a cross section of the milk pipe. The valve always
remains fixedly connected to the system. In this case, it 1s
perceived as a drawback that a region of the valve 1s not able
to be reliably cleaned. After the valve 1s closed, this region
1s located directly inside the milk pipe.

However, the relevant national regulations and guidelines
which apply to pipes and equipment for milking systems and
milking equipment which come into contact with milk, for
example the American FDA guidelines, have to be observed
and maintained.

Due to the continually increasing, and in particular dif-
terent, national requirements, 1n particular relative to high
throughput rates and continuous low-maintenance operation
and/or operation with long maintenance intervals, there 1s a
need for simple and reliable devices, 1.e. also conforming to
specific regulations.

SUMMARY OF THE INVENTION

In view of this background, the object of the invention 1s
to provide an improved quick-coupling device.

A quick-coupling device 1s provided in which planned
service times are not only correctly maintained but are also
able to be reduced. A dismantling of the milking module 1s
possible even during milking times, since the vacuum which
1s applied to the milk pipes does not have to be turned ofl.
Switching off the system operation, therefore, 1s no longer
required.

A quick-coupling device according to the invention for a
milking module of a milking system for milking dairy
animals forms a releasable and re-establishable connection
between the milking module and a milk pipe and includes a
valve mechanism which 1s able to be moved from a closed
state 1nto an open state and vice versa. The quick-coupling
device includes a feeding port, a discharge port and two
articulated clamps.
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2

The construction including two articulated clamps 1s
advantageously releasable and/or reconnectable 1n a simple
and rapid manner. The articulated clamps may be config-
ured, for example, for standardized flange connections, such
as for example according to ISO 2852, and are thus com-
mercially available 1n high quality and 1n a cost-effective
mannet.

In one embodiment, the feeding port at one end forms
with an articulated clamp a releasable and re-establishable
connection between the milking module and the feeding
port, and the feeding port at its other end forms with the
other of the articulated clamps, which 1s configured as a
sliding clamp having at least one slot, a further releasable
and re-establishable connection between the discharge port
and the feeding port. The sliding clamp 1n its basic con-
struction 1s an articulated clamp which has already been
mentioned above and has the advantages described therein.
It may be rapidly adapted by simple treatment 1n order to
produce at least one slot.

In a further embodiment, 1t 1s provided that the feeding
port at 1ts other end comprises a sealing flange with a feeding
seal, which forms the further releasable and re-establishable
connection with a sealing flange with a discharge seal of the
discharge port and the sliding clamp. Thus a simple releas-
able connection 1s provided.

The guidelines of the authorities, 1n particular the FDA,
provide that when changing the milk module, 1.e. when
releasing the quick-coupling device, no additional external
air and above all no contaminants are allowed to enter the
interior of the milk pipes. Moreover, when cleaning the
system, each region also has to be clean in the interior. No
residual fluid should remain after the cleaning. The quick-
coupling device, therelore, with the further releasable and
re-establishable connection, 1s also advantageously seli-
draining since the feeding port 1s able to be removed 1n a
simple manner.

In a further embodiment, the valve mechanism 1s arranged
between the other end of the feeding port with the sliding
clamp and the discharge port. This 1s advantageous since,
when released, this particular region 1s easily accessible and
casy to clean.

A further embodiment provides that the valve mechanism
comprises the feeding seal, the discharge seal and a separate
slide element. A separate slide element 1s particularly advan-
tageous since 1t may be thoroughly cleaned and thus, in
contrast to the prior art, no uncleaned areas are able to come
into contact with the milk pipes. Additionally, the slide
clement has a planar shape which i1s advantageous, therefore,
for cleaning and disinfection.

To this end, it 1s provided that the valve mechanism 1s 1n
the open state when the separate slide element 1s removed
and that the valve mechanism 1s 1n the closed state when the
separate slide element 1s arranged between the feeding seal
and the discharge seal. One advantage here 1s that, in the
open position of the valve mechanism, 1t may not result 1n
any deflection of a volumetric flow or 1n any alterations to
the flow. The full internal cross section 1s maintained.

It, theretore, the volumetric flow and/or vacuum flow 1s to
be 1terrupted for release by the quick-coupling device, the
slide element 1s pushed between the feeding seal and the
discharge seal, wherein the vacuum side 1s sealingly shut off
by the slide element.

To this end, 1t 1s provided that 1n the closed position of the
valve mechanism the separate slide element 1s recerved and
held between the feeding seal and the discharge seal 1n a
contact plane 1n which the feeding seal and the discharge
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seal are 1n contact with one another, at least 1n guide slots of
the sealing flange of the discharge port.

In an alternative embodiment, the sealing flange of the

discharge port comprises a slide guide in which the guide
slots are integrally formed in segments and comprises a
latching portion which in the closed state of the valve
mechanism 1s 1n engagement with a latching opening of the
inserted slide element. The sliding clamp may now be
released. The milk module may be removed and, for
example, replaced. After attaching the sliding clamp, the
slide element may be pulled out again, whereby the valve
mechanism 1s opened again. It 1s not necessary in this case
to switch off the vacuum. This 1s advantageous since 1t saves
time. It 1s not necessary for the entire installation to be
switched ofl 1n order to be able to change an individual
milking module during operation.
In one embodiment, the segments of the sealing flange of
the discharge port protrude in the direction of its axis,
wherein recesses are arranged between said segments 1n the
direction of the axis, said recesses being countersunk rela-
tive thereto and forming with the segments a profile which,
in the further connection which 1s produced, 1s 1n engage-
ment with a profile corresponding thereto of an engagement
portion of the lower face of the sealing flange of the feeding
port 1n a positive and non-rotational manner. This provides
an advantageously simple, rapid and accurate assembly.

It 1s advantageous i1f 1n the closed position of the valve
mechanism the separate slide element extends through at
least one slot of the shiding clamp. As a result, this permuits
a rapid insertion of the slide element with simultaneous
usage of the usual advantages of an articulated clamp.

In one embodiment, 1n the closed position of the valve
mechanism, 1n the further released connection and i1n the
connection produced between the feeding port and the
discharge port, the slide element forms a sealed connection
with the discharge seal. The slide element, therefore, may
advantageously remain for a suflicient length of time 1n 1ts
sealing position and/or shut-off position on the discharge
port until the repaired and/or serviced or replaced milk
module 1s 1nserted again.

In an alternative embodiment of the quick-coupling
device, 1t 1s provided that the feeding port at one end forms
with the one articulated clamp a releasable and re-establish-
able connection between the milking module and the feeding
port, and 1n that the feeding port at 1ts other end forms with
the other articulated clamp a further releasable and re-
establishable connection between the discharge port and the
teeding port. The use of two conventional articulated clamps
1s advantageous since there 1s less variation in the compo-
nents.

In this case, the feeding port at 1ts other end comprises a
sealing flange which forms the further releasable and re-
establishable connection with a sealing flange of the dis-
charge port, a seal arranged between these sealing flanges
and the other articulated clamp. By the use of a seal the
number of components 1s reduced.

It 1s further provided that the valve mechanism 1s arranged
between the other end of the feeding port with the other
articulated clamp and the discharge port. The valve mecha-
nism 1s thus advantageously accessible and able to be
cleaned 1n a simple and rapid manner.

In a further embodiment, the valve mechanism comprises
a valve body, a valve rod, a valve seat 1n the sealing flange
of the discharge port and an actuating device. The valve
mechanism 1s advantageously able to be actuated by the
actuating device from outside. A particular advantage here 1s
that after releasing and removing the feeding port, a smooth
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released surface 1s present, wherein the valve body 1s freely
accessible from 1ts upper face and may be cleaned and
disinfected 1n a simple manner. Additionally, the valve body
1s drawn 1nto the valve seat by the vacuum which 1s still
present 1n the discharge port, whereby a seal 1s reinforced.

In a further embodiment, the valve body 1s fixedly con-
nected to an upper rod end of the valve rod, wherein a
sealing surface of the valve body corresponds to the valve
seat 1n the sealing tlange of the discharge port, wherein 1n the
closed position of the valve mechanism the valve body
closes the valve seat with 1ts sealing surface, and wherein 1n
the open position of the valve mechanism the sealing surface
of the valve body 1s spaced apart from the valve seat.

In a further embodiment, the valve rod extends through a
connecting line of the body of the discharge port into a
bearing portion of the discharge port and through said
bearing portion 1nto the actuating device, wherein a lower
rod end of the valve rod 1s fixedly connected to an actuating
clement of the actuating device. This produces an advanta-
geously compact construction.

It 1s provided 1n a further embodiment that the valve rod
in the bearing portion of the discharge port 1s longitudinally
displaceably guided 1n a bushing and 1s sealed by a seal
relative to the connecting line of the body of the discharge
port. A simple construction 1s permitted thereby.

A further embodiment provides that the actuating device
comprises a bearing flange with a sleeve portion, the actu-
ating element, a slotted guide and an energy storage element.
In this manner, a correct adjustment of the states of the valve
mechanism may be undertaken 1n a simple manner from
outside.

In a further embodiment, the slotted guide i1s integrally
formed 1n the wall of the sleeve portion and, with a guide
clement connected to the actuating element, forms a so-
called mechanical RS-flip flop with two stable states,
namely with the valve mechanism closed and with the valve
mechanism open. Thus advantageously the position of the
valve mechanism 1s able to be 1dentified easily from outside.

In a further embodiment, at least one portion of the
feeding port and at least one portion of the discharge port,
which 1s releasable therefrom and reconnectable thereto, are
arranged centered relative to one another. This produces the
advantage of a simple seal.

BRIEF DESCRIPTION OF THE DRAWINGS

Further advantages and details are disclosed from the
exemplary embodiment shown in the figures of the draw-
ings, in which:

FIG. 1 shows a schematic perspective view of an exem-
plary application of a first exemplary embodiment of a
quick-coupling device according to the invention;

FIG. 2 shows a schematic perspective view of the first
exemplary embodiment according to FIG. 1 1n an open
connected position;

FIG. 3 shows a schematic longitudinal sectional view of
the first exemplary embodiment according to FIG. 2 1n the
open connected position;

FIGS. 4-5 show schematic views of the first exemplary
embodiment according to FIG. 2 1 a closed connected
position;

FIG. 6 shows a schematic exploded view of the first
exemplary embodiment according to FIG. 2;

FIG. 7 shows a schematic perspective view of the first
exemplary embodiment according to FIGS. 4-5 1n the closed
connected position from a different viewpoint;
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FIG. 8 shows a schematic perspective view of a variant of
the first exemplary embodiment according to FIG. 7 1n a
closed released position;

FIGS. 994 show a schematic perspective view ol an
application by way of example of a second exemplary
embodiment of the quick-coupling device according to the
invention;

FIG. 10 shows a schematic perspective view of the second
exemplary embodiment according to FIG. 9 in an open
connected position;

FIG. 11 shows a schematic longitudinal sectional view of
the second exemplary embodiment according to FIG. 10 1n
the open connected position;

FI1G. 12 shows a schematic longitudinal sectional view of
the second exemplary embodiment according to FIG. 10 in
the closed connected position;

FIG. 13 shows a schematic longitudinal sectional view of
the second exemplary embodiment according to FIG. 12 in
a closed released position;

FIG. 14 shows an enlarged perspective view of an actu-
ating device of the second exemplary embodiment according
to FIG. 10 1n the open connected position;

FIG. 14a shows an enlarged perspective view of the
actuating device according to FIG. 14 1n the closed con-
nected position or in the closed released position; and

FIG. 15 shows a schematic exploded view of the second
exemplary embodiment according to FIG. 10.

DETAILED DESCRIPTION OF THE DRAWINGS

The terms “above”, “below™, “left” and “right” refer to
the respective arrangement 1n the figures. An installed posi-
tion, for example on the top, at the side or 1n a diflerent
position, 1s not limited thereto.

FIG. 1 shows a schematic perspective view of an appli-
cation by way of example of a first exemplary embodiment
of a quick-coupling device 10 according to the invention. In
FIG. 2 a schematic perspective view of the first exemplary
embodiment according to FIG. 1 1s shown in an open
connected position and FIG. 3 shows a schematic longitu-
dinal sectional view of the first exemplary embodiment
according to FIG. 2 1n the open connected position.

In FIG. 1 a detail of a milking parlor 1s shown, 1n which

a dairy animal 1s milked by means of a milking system. The
construction and mode of operation of such a milking parlor
may be derived from, for example, WO 2013/135842 Al and
are not described further here. The milk which has been
milked 1s conducted from a milking module 1, not described
here 1n more detail, by the action of a produced vacuum 1nto
a milk pipe, not shown but easy to 1imagine.

The quick-coupling device 10 1s arranged between the
milking module 1 on a milking system side 2 and the milk
pipe on a vacuum side 3 and conducts a vacuum flow, with
the milk which has been milked, from the milking module
1 into the milk pipe on the vacuum side 3.

The quick-coupling device 10 forms a releasable and
re-establishable connection between the milking module 1
and the milk pipe and permits the milking module 1 to be
replaced during operation, 1.¢. when the vacuum 1s applied
to the milk pipe(s).

In the example shown, two quick-coupling devices 10 are
provided, only one thereof being shown here for the sake of
clarity. Each quick-coupling connection 10 comprises a
teeding port 11, a discharge port 12, an articulated clamp 4
and a sliding clamp 5. The feeding port 11 and the discharge
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port 12 are located centered relative to one another in a
vacuum flow 9. The associated components are described in
further detail below.

The milking module 1 1s arranged in a dismantlable
manner on the milking system side 2, for example on a
holder on a base plate 6. Two through-passages, each for one
discharge port 12 of one respective quick-coupling device
10, are incorporated 1n the base plate 6.

On the milking system side 2, the quick-coupling device
10 1s connected via the feeding port 11 to the milking
module 1. To this end, two releasable connections are
provided here, namely a first releasable connection between
the milking module 1 and a first upper end of the feeding
port 11 and a second releasable connection between a second
lower end of the feeding port 11 and an upper end of the
discharge port 12. The first releasable connection comprises
the articulated clamp 4. The sliding clamp 5 1s assigned to
the second connection.

The articulated clamp 4 1s, for example, a commercially
available articulated clamp for a flange connection accord-
ing to the Standard ISO 2852. The sliding clamp 3 also has
such an articulated clamp as a basis, wherein the sliding
clamp 5 1s provided with further features which are
described in more detail below.

According to specific relevant standards, for example,
guidelines of an authornty (in particular the FDA in the USA)
provide that when replacing the milking module 1, 1.e. when

releasing the quick-coupling device 10, no additional exter-
nal air and above all no contaminants are allowed to enter
the mterior of the milk pipes. To this end, the quick-coupling
device 10 1s equipped with a valve mechanism 14 between
the feeding port 11 and the discharge port 12, said valve
mechanism being able to be moved from an open position
into a closed position and vice versa. The valve mechanism
14 1s described below 1n further detail.

The quick-coupling device 10 has three different posi-
tions. In an open connected position the valve mechanism 14
1s opened and the milk module 1 1s connected via the
quick-coupling device 10 to the milk pipe. This 1s the case
if the vacuum flow 9 1s conducted from the milking module
1 into the milk pipe.

If the valve mechanism 14 1s closed and the milking
module 1 1s reconnected via the quick-coupling device to the
milk pipe, a closed connected position 1s adopted. This
position 1s reached by closing the valve mechanism 14. At
the same time, the vacuum flow 9 i1s interrupted. The
discharge port 12 1s also subjected to the vacuum, wherein
the vacuum 1s absent from the feeding port 11 1in this
position.

Subsequently, the articulated clamp 4 and the sliding
clamp 5 may be released and removed, after which the
milking module 1 may be removed without a vacuum being
present. This position 1s denoted as the closed released
position.

The removed milking module 1 may be mserted again
alter repair, cleaning or replacement 1n the closed released
position. After attaching the articulated clamp 4 and the
sliding clamp 5, the connections are produced again and the
closed connected position 1s adopted again. For restarting
the operation, the open connected position 1s now produced
by opening the valve mechanism 14.

During this replacement process of the milking module 1
it 1s not necessary for the vacuum to be switched off,
whereby time 1s saved.

The quick-coupling device 10 comprises 1n the first
exemplary embodiment the feeding port 11, the discharge
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port 12, the articulated clamp 4 and the sliding clamp 5 and
also the valve mechanism 14.

The feeding port 11 has a tubular body 11a with a circular
cross section and an internal chamber 11/. At an upper end
the body 11a 1s provided with a connecting flange 115 and
at a lower end with a sealing flange 11¢. The connecting
flange 115 and the sealing flange 11¢ are configured accord-
ing to ISO 2852. Additionally, the sealing flange 11¢ on 1ts
lower face has a centering portion 114 and a recerver 11e for
a feeding seal 13. The lower face of the sealing flange 11c
may also additionally comprise engagement portions 11g
which are described 1n more detail below.

The discharge port 12 comprises a tubular body 12a with
a circular cross section and an internal chamber 127, wherein
an nternal diameter of the mternal chamber 12f 1s equal to
an internal diameter of the internal chamber 11/ of the
feeding port 11. A sealing flange 12¢ according to ISO 2852
1s 1tegrally formed at an upper end of the body 12a. The
sealing flange 12¢ on 1ts upper face 1s provided with a
centering portion 124 which corresponds to the centering
portion 114 of the feeding port 11. Moreover, a recerver 12¢
for a discharge seal 13q 1s integrally formed in the sealing
flange 12¢ from the upper face thereof.

A peripheral collar 12g 1s arranged below the sealing
flange 12¢ of the discharge port 12.

The lower end of the body 12a 1s provided with a
connecting end 125 which 1s conical 1n this case and which
forms a connection with the milk pipe, not shown.

The feeding port 11 and the discharge port 12 are centered
via their centering portions 114, 12d, such that they are
arranged coaxially to a common axis 10a.

The feeding seal 13 is inserted 1n the receiver 11e of the
teeding port 11. Similarly, the receiver 12e¢ of the discharge
port 12 1s provided with the discharge seal 13a. In the open
connected position which, for example, 1s shown in FIG. 3,
the feeding seal 13 and the discharge seal 13a are in contact
with one another, wherein their internal diameters corre-
spond to the internal diameters of the internal chambers 117,
12/ of the feeding port 11 and discharge port 12. Thus a line
of the vacuum tlow 9 1s ensured from the feeding port 11 nto
the discharge port 12.

The sealing tflange 12¢ of the discharge port 12 1s provided
in this case with two opposing guide slots 12/ which are
located 1n a common plane. The common plane of the guide
slots 12/ extends at right angles to the axis 10a and 1s
located 1n a contact plane 135 1n which the feeding seal 13
and the discharge seal 13a are in contact with one another.

The feeding seal 13 and the discharge seal 13¢ may be
configured, for example, as tlat seals.

The sealing flange 11¢ of the feeding port 11 and the
sealing flange 12¢ of the discharge port 12 are surrounded 1n
a peripheral manner by the sliding clamp and are sealingly
compressed thereby when 1t 1s tensioned as may be 1dent-
fied 1n FIGS. 2 and 3 wvia their conical external profile
according to ISO 2852. In this case, the seals 13 and 13a
which are 1n contact are sealingly pressed against one
another such that a sealed connection 1s formed between the
teeding port 11 and the discharge port 12.

The feeding seal 13 and the discharge seal 13a are
components of the valve mechanism 14 which additionally
comprises a slide element 15 which 1s explained 1n further
detail below. In the open connected position, shown in FIGS.
2 and 3, of the quick-coupling device 10 the slide element
15 1s removed.

The sliding clamp 5 comprises two clamping clips 3a, 35
which are pivotably connected together by one respective
end 1n an axis of articulation 3d. The other opposing ends are
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of fork-shaped configuration and are provided with a scre-
wable clamping element 5S¢ which 1s pivotably attached by
a pin 57 to the fork-shaped end of the one clamping clip 5a.
This basic construction also forms the basis of the articu-
lated clamp 4 of the same construction. The articulated
clamp 4 and the basic construction of the sliding clamp 5
may, for example, be conventional articulated clamps for a
flange connection according to ISO 2852.

The sliding clamp 5 1s provided with one respective slot
Se, 1n contrast to the above-described basic construction of
a conventional articulated clamp. Each clamping clip Sa, 55
has this slot 5e which extends in the peripheral direction of
cach clamping clip 5a, 5b centrally over approximately two
thirds of a periphery and has the shape of an elongated hole
in a projection plane.

The sliding clamp 5 1s arranged on the sealing tlanges 11c,
12¢, such that at least one slot 3¢ opposes a guide slot 12/
of the sealing flange 12¢ of the discharge port 12.

FIG. 4 shows a schematic perspective view of the first
exemplary embodiment according to FIG. 2 1n the closed
connected position. FIG. 5 shows a side view thereof and
FIG. 6 shows a schematic exploded view of the first exem-
plary embodiment according to FIG. 2.

In the closed connected position of the quick-coupling
device 10, the slide element 15 of the valve mechanism 1s
inserted between the feeding seal 13 and the discharge seal
13a m the common plane of the guide slot 12/ and the
contact plane 135 of the feeding seal 13 and the discharge
seal 13a. This 1s permitted by the slots Se of the sliding
clamp 5 and the guide slots 12/ of the sealing flange 12¢ of
the discharge port 12.

The slide element 15 comprises an actuating portion 134,
a sealing portion 155 and an end portion 15¢. The actuating
portion 15a serves for manual handling, for inserting the
slide element 15 through one of the slots 3¢ of the sliding
clamp 5 into the contact plane 135 of the seals 13 and 13aq.
In the 1nserted position of the slide element 135 1n the contact
plane 135 the sealing portion 155 fully closes the internal
through-openings of the feeding seal 13 and the discharge
seal 13a, such that the vacuum flow 9 1s interrupted, wherein
the internal chamber 12f of the discharge port 12 still
remains subjected to the vacuum.

The guide slots 12/ of the sealing flange 12¢ of the
discharge port 12 form a guide for the slide element 15.

In the imserted position of the slide element 15 the end
portion 15¢ of the slide element 135 1s located 1n the opposing
guide slot 12/. To this end, the opposing guide slot 12/ may
be designed to be shorter 1n 1ts peripheral length, whereby a
stop for the sealing portion 156 may be formed.

The actuating portion 15a of the slide element 15 pro-
trudes radially outwardly from the slot 5e. Thus the slide
clement 15 1s able to be rapidly and easily grasped and
handled.

The shide element 135 1s produced, for example, from a
metal material which 1s able to be easily cleaned and
disinfected. For example, 1t may be produced from a stain-
less steel sheet as a stamped part, wherein the stainless steel
for the application has to be approved 1n accordance with
standards and/or guidelines.

In FIG. 5 1t 1s shown that the peripheral collar 12g of the
discharge port 12 forms a support for the pin 3/ and that of
the axis of articulation 54 of the sliding clamp 5. Thus a
horizontal positioning of the sliding clamp 5 1s permitted,
whereby the slide element 15 may be inserted through the
slots 5e¢ without being jammed.

FIG. 7 shows a schematic perspective view of the first
exemplary embodiment according to FIGS. 4-5 1n the closed
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connected position from a different viewpoint. In this case,
the slot 5¢ of the other clamping clip 36 1s shown. Thus 1t 1s
possible to msert the slide element 15 from two sides 1nto the
valve mechanism 14 for closing said valve mechanism.

FIG. 8 shows a schematic perspective view of a variant of
the first exemplary embodiment according to FIG. 7 1n a
closed released position.

In this variant, the upper face of the sealing flange 12¢ of
the discharge port 12 comprises a slide guide 16 in which the
guide slots 12/ are integrally formed in segments 16a. In
this case, four segments 164 are arranged at regular 1intervals
on the periphery of the upper face of the sealing flange 12c.
Two segments 16a form with one respective guide slot 12/
an 1nsertion portion for the slide element 15. On the periph-
ery, 1n each case a recess 165 adjoins each of these “corner”
segments 16a on the msertion portion, the respective upper
tace thereot being located lower 1n the direction of the axis
10q than the upper faces of the segments 16a. The surfaces
of the upper faces of the recesses 165 are located approxi-
mately at the same height as the upper face of the mserted
slide element 15.

On the periphery 1n each case a further “corner” segment
16a adjoins each of the recesses 165, said “corner’” segments
also 1n each case comprising a guide slot 12/ for the rear
rounded corners of the sealing portion 155, said corners
being received 1n said guide slot. The rear “corner” segments
16a are connected together by a circular segment-shaped
wall 16¢ which at the same time forms a stop for a rounded
edge of the end portion 15¢ of the slide element 15. A radius
of the rounded corners of the sealing portion 155 and the
rounded edge of the end portion 15¢ of the slide element 15
corresponds to an internal radius of the wall 16¢. Moreover,
the end portion 164 1s centrally provided with a latching
opening 154 which 1n the inserted position of the slide
clement 15 1s in engagement with a latching portion 164, for
example a raised portion of the sealing flange 12¢ of the
discharge port 12.

The segments 16a protruding upwardly 1n the direction of
the axis 10a and the recesses 165 countersunk downwardly
in the direction of the axis 10a in the closed connected
position and in the open connected position are in engage-
ment with a profile corresponding thereto (not shown but
able to be easily imagined) of an engagement portion 11g of
the lower face of the sealing flange 12¢ of the feeding port
11, positively and thus non-rotatably relative to one another.

FIG. 9 shows a schematic perspective view ol an exem-
plary application of a second exemplary embodiment of a
quick-coupling device 100 according to the invention. In
FIG. 9a an enlarged portion of the lower face of the
quick-coupling device 100 i1s shown. FIG. 10 shows a
schematic perspective view ol the second exemplary
embodiment according to FIG. 9 1n an open connected
position, wherein to this end FIG. 11 shows a schematic
longitudinal sectional view of the second exemplary
embodiment according to FIG. 10 in the open connected
position. FIG. 12 1s a schematic longitudinal sectional view
of the second exemplary embodiment according to FIG. 10
in the closed connected position. In FIG. 13 a schematic
longitudinal sectional view of the second exemplary
embodiment according to FIG. 12 1s shown i a closed
released position.

The second exemplary embodiment of the quick-coupling
device 100 differs from the first exemplary embodiment of
the quick-coupling device 10 by the design of the feeding
port 110 and the discharge port 120 and by the construction
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of the valve mechamism 114. Additionally, in the second
exemplary embodiment two equal articulated clamps 4 are
present.

Moreover, the quick-coupling device 100 forms a releas-
able and re-establishable connection between the milking
module 1 and the milk pipe and permits the milking module
1 to be replaced during operation, 1.e. when the vacuum 1s
applied to the milk pipe(s).

Also 1n this example, two quick-coupling devices 100 are
provided. Each quick-coupling connection 100 comprises a
teeding port 110, a discharge port 120, two equal articulated

clamps 4 and a valve mechanism 114 with an actuating
device 118.

The actuating device 118 for moving the valve mecha-
nism 114 1s able to be accessed and operated from below,
beneath the base plate 6 1n the region of the connection of
the discharge port 112. It 1s described below 1n more detail.

The construction of the application 1s already described 1n
detail above 1n connection with FIG. 1 and 1s not repeated
here.

The valve mechanism 114 is located between the feeding
port 110 and the discharge port 120 and 1s able to be moved
from an open position into a closed position and vice versa.
The valve mechamism 114 1s described below 1n more detail.

Moreover, the quick-coupling device 100 has the three
different positions already described above.

The feeding port 11 has a hood-shaped body 110a with a
teeding body 110'aq integrally formed thereon 1n an oblique
manner. The hood-shaped body 110a forms a type of valve
housing with 1ts internal chamber as a valve chamber 110e.
An mternal chamber of the feeding body 110'a communi-
cates with the valve chamber 110e. An upper end of the
teeding body 110'a of the feeding port 110 1s provided with
a connecting flange 1105 which 1s configured according to
ISO 2852 and on 1ts upper face comprises a groove 110f for
a seal, not shown. The upper end of the feeding body 110'a
1s able to be connected to the milking module 1 via one of
the two equal articulated clamps 4 (FIG. 9).

At the lower end of the body 110« of the feeding port 110
a sealing flange 110c¢ (also configured according to ISO
2852) 1s mtegrally formed and 1s provided with a peripheral
groove 110/ 1n 1ts front face which faces downwardly.

The discharge port 12 comprises a tubular body 112a with
a circular cross section and an internal chamber as a con-
necting line 112d4. Approximately in the lower third of the
discharge port 112 a bearing portion 112/ with the actuating
device 118 coaxially adjoins the body 112aq, which 1is
explained below 1n more detail.

A tubular discharge body 1126 with a circular cross
section and an internal chamber as the discharge line 112¢
facing obliquely downward is integrally formed in the
region of the transition of the body 112a into the bearing
portion 118. The discharge line 112e communicates with the
connecting line 1124 of the body 112a.

The lower end of the discharge body 1126 1s provided
with a connecting end 112'5 which 1s conical 1n this case and
which forms a connection to the milk pipe, not shown here.

An upper end of the body 112qa of the discharge port 112
1s provided with a sealing flange 112¢ according to ISO 2852
which also comprises a peripheral groove 112f which 1s
integrally formed in 1ts upper face and which in the
assembled state, in the closed and open connected position,
opposes the groove 110/ of the sealing flange 110¢ of the
teeding port 110 and thereby receives a seal 113. The sealing
flanges 110¢ and 112¢ are able to be connected to the other
articulated clamp 4 of the two articulated clamps 4.




US 10,966,404 B2

11

An internal diameter of the valve chamber 110e of the
teeding port 110 1s larger than an internal diameter of the
connecting line 1124 of the discharge port 12. A conical
valve seat 112g inside the sealing flange 112¢ of the dis-
charge port 112 forms a transition from the valve chamber
110e of the feeding port 110 1nto the connecting line 1124 of
the discharge port 112.

The valve chamber 110e of the feeding port 110 and the
body 112a of the discharge port 120 are centered such that

they are arranged coaxially to a common axis 100a.

The sealing flange 110c¢ of the feeding port 110 and the
sealing tlange 112c¢ of the discharge port 112 are surrounded
in a peripheral manner by the other articulated clamp 4 and
are sealingly compressed thereby when it 1s tensioned, as
may be i1dentified in FIGS. 10 to 12, via their conical
external profiles according to ISO 28352. In this case, the seal
113 forms a sealed connection between the feeding port 110
and the discharge port 112.

The other articulated clamp 4 comprises two clamping
clips 4a, 4b which are pivotably connected together by one
respective end 1n an axis of articulation 4d4. The other
opposing ends are of fork-shaped configuration and are
provided with a screwable clamping element 4¢, which 1s
pivotably attached by a pin to the fork-shaped end of the
clamping clip 4b. The other articulated clamp 4 may, for
example, be a conventional articulated clamp for a flange
connection according to ISO 28352.

The valve mechanism 114 comprises a valve body 115, a
valve rod 116, the valve seat 112g and the actuating device
118.

The valve body 115 1s of conical configuration and has a
peripheral conical sealing surface 1135a and an upper face
115b6. The conical shape of the valve body 115 tapers
downwardly. The valve body 1135 1s fixedly connected to an
upper rod end 116a of the valve rod 116 via a fastening
clement 117, for example a screw. The conical sealing
surface 115a corresponds to the conical valve seat 112g 1n
the sealing tlange 112¢ of the discharge port 112.

The valve rod 116 extends coaxially to the axis 100a
through the body 1124 1n the connecting line 1124 1n the
bearing portion 112/ and through said bearing portion into
the actuating device 118, said valve rod being fixedly
connected by 1ts lower rod end 1165 to the actuating element
120 thereof.

The valve rod 116 1s longitudinally displaceably guided in
the bearing portion 112/ of the discharge port 112 1n a
bushing 123 1n the direction of the axis 100aq and 1s sealed
by a seal 124 relative to the connecting line 1124 of the body
112a of the discharge port 112.

The actuating device 118 comprises a bearing flange 119
with a sleeve portion 119aq, the actuating element 120, a
slotted guide 121 and an energy storage element 122.

FIG. 14 shows an enlarged perspective view of the
actuating device 118 of the second exemplary embodiment
according to FIG. 10 in the open connected position and
FIG. 14a shows an enlarged perspective view of the actu-
ating device 118 according to FIG. 14 1n the closed con-
nected position or 1n the closed released position. In FIG. 15
a schematic exploded view of the second exemplary
embodiment according to FIG. 10 1s shown.

The actuating element 120 has a ball-shaped end which 1s
integrally formed on a body 120a. The lower rod end 116a
of the valve rod 116 1s fastened 1n the body 120a. The body
120a 1s arranged so as to be longitudinally displaceably
guided 1n the sleeve portion 119q of the bearing flange 119
in the direction of the axis 100a.
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The bearing flange 119 1s fixedly connected to the sleeve
portion 119q and 1s fastened 1n the lower end of the bearing
portion 112/ of the discharge port 112. In the example
shown, the bearing flange 119 1s screwed into the bearing
portion 112. In this case via the energy storage element 122
the bearing flange presses the bushing 123 against the seal
124 which bears axially against a shoulder of an internal
bore 112i of the bearing portion 112/. In this manner the seal
124 may be re-adjusted 1f required.

The actuating element 120 1s provided with a gwde
clement 1205 which protrudes radially from the body 120q
of the actuating element 120. The guide element 1206 may,
for example, be a pin or a screw, for example an internal
hexagon screw with a cylindrical head. In this case, said
screw 1s at the same time a fastening element which connects
the lower rod end 1166 of the valve rod 116 to the actuating
clement 120.

The head of the gmde element 1205 1s gmded 1n the
slotted guide 121, whereby the positions of the valve mecha-
nism 114 are fixed, as 1s described 1n more detail below and
1s able to be clearly identified from FIGS. 14 and 14a.

The slotted guide 121 1s integrally formed 1n the wall of
the sleeve portion 119a. Two axial portions 121 and 121'a
extend upwardly in parallel starting from a lower end of the
sleeve portion 119a, with a peripheral spacing from one
another 1n the axial direction of the axis 10a. The peripheral
spacing corresponds to the diameter of the head of the guide
clement 1205. The one axial portion 121a then transitions at
right angles into a peripheral portion 1215, to which a
further peripheral portion 121'6 axially parallel thereto 1s
assigned at an axial spacing which 1s slightly larger than the
diameter of the head of the guide element 12056. This
peripheral portion 121'b starts at the end of the other axial
portion 121'a. The peripheral portion 1215 transitions nto a
downwardly extending arcuate portion 121¢ which then
transitions into an axially upwardly extending stop portion
121d. The axially extending stop portion 1214 then leads at
its upper end to a further arcuate portion in the upper
peripheral portion 121'b.

In the open connected position shown in FIG. 11, the
valve mechanism 114 1s open. In this case, the valve body
115 1s located in the valve chamber 110e and a through-
passage between the feeding port 110 and the discharge port
112 1s open. Thus a connection 1s provided between the
milking module 1 and the milk pipe.

The actuating element 120 of the actuating device 118 1n
this position 1s pushed by the valve rod 116 and by the valve
body 115 upwardly against the force of the energy storage
element 122 and, viewed from below, rotated clockwise
such that the guide element 1205 1s arranged 1n the arcuate
portion 121¢ of the slotted guide 121. Due to the tensioned
energy storage element 122 the guide element 1205 1s forced
downwardly into the arcuate portion 121¢, whereby the open
position of the valve mechanism 114 1s maintained.

For adopting the closed connected position of the quick-
coupling device 100, initially the valve mechanism 114 is
closed. To this end, the actuating element 120 i1s forced
upward counter to the force of the energy storage element
122 so that the guide element 1206, viewed from below, may
be moved out of the arcuate portion 121¢ by rotating the
actuating element 120 about the axis 100a counterclockwise
over the peripheral portion 1215 into the axial portions 121a,
121'a. When the guide element 1205 has arrived 1n the axial
portions 121a, 121'a, 1t 1s able to move freely downwardly
axially in the direction of the axis 100aq, wherein the
actuating element 120, the valve rod 116 connected thereto
and the valve body 115 may be pushed downward.
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Finally, the sealing surface 115a of the valve body 115
comes to bear against the valve seat 112¢ of the sealing
flange 112¢ of the discharge port 112. Thus the closed
position of the valve mechanism 114 1s adopted. The valve
body 115 1s pressed by the remaining pretensioning force of
the energy storage element 122 against the valve seat 112g.
Additionally, the force of the vacuum acts on the valve body
115 1n order to maintain the closed position. This 1s shown
in FIG. 12 1 the closed connected position.

The slotted guide 121 with the guide element 1205 may

also be described, for example, as a curved track with a
latching function. In other words, the functional unit, the
actuating device 118 of the valve mechanism 114, 1s a
so-called mechanical RS tlip-flop with two stable states,
namely with the valve mechanism 114 closed and with the
valve mechanism 114 open.
Now both articulated clamps 4 may be released and the
milking module 1 with the feeding portion 110 may be
dismantled. Thus the closed released position shown 1n FIG.
13 1s reached. In this position, the sealing flange 112c¢
including the upper face 1155 of the valve body 115 may be
cleaned and disinfected. The vacuum may be maintained 1n
the discharge port 112.

The other positions are set 1n reverse sequence as
described above.

The above-described exemplary embodiments do not
limit the invention. The invention 1s able to be modified
within the scope of the accompanying claims.

Thus, for example, it 1s conceivable that for accurate
positioning about the axis 10q the sliding clamp 5 has a stop
and/or a latching position, for example 1n combination with
the peripheral collar 12g of the discharge port 12.

The actuating device 118 could also be configured as a
mechanical T tlip-flop. In this case, a first pressure on the
actuating element 120 would switch on the open position of
the valve mechanism 114 and a second pressure would
readjust the valve mechanism 114 from the open position
into the closed position.

The actuating device 118 may be provided with an
actuator, instead of manual actuation or additionally thereto.
This actuator may, for example, be a pneumatic or hydraulic
cylinder, a magnetic switch, a servomotor, or the like.

The 1nvention claimed 1s:

1. A quick-coupling device for a milking module of a
milking system for milking dairy animals, wherein the
quick-coupling device forms a releasable and re-establish-
able milk pipe connection to the milking module, and the
quick-coupling device comprises:

a valve mechanism movable between a closed state and an

open state;

a feeding port having a milking module end and a second
end, and including a feeding port sealing tlange with a
feeding seal;

a discharge port having a first end and a milk pipe end,
and a discharge port sealing flange engaged with the
feeding seal and with a discharge seal of the first end of
the discharge port and with the sliding clamp;

a first clamp releasably joined to the feeding port milking,
module end:

a second clamp releasably joimned to the feeding port
second end and the discharge port first end, and the
second clamp 1s a sliding clamp defining a slot; and

the valve mechanism 1s at least partially arranged between
the second end of the feeding port and the first end of
the discharge port.

2. A quick-coupling device for a milking module of a

milking system for milking dairy animals, wherein the
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quick-coupling device forms a releasable and re-establish-
able milk pipe connection to the milking module, and the
quick-coupling device comprises:

a valve mechanism movable between a closed state and an
open state, and the valve mechanism comprises:

a feeding seal;

a discharge seal; and

a slide movable between the feeding seal and the
discharge seal to move the valve mechanism
between the open state and the closed state;

a feeding port having a milking module end and a second
end;

a discharge port having a first end and a milk pipe end;

a first clamp releasably joined to the feeding port milking
module end; and

a second clamp releasably joined to the feeding port
second end and the discharge port first end.

3. The quick-coupling device of claim 2, wherein the
valve mechanism 1s 1 the open state when the slide 1s
removed from between the feeding seal and the discharge
seal, and 1n the closed state when the slide i1s arranged
between the feeding seal and the discharge seal.

4. The quick-coupling device of claim 2, wherein the slide
1s received and held between the feeding seal and the
discharge seal 1n a contact plane 1n which the feeding seal
and the discharge seal are 1n contact with one another when
the valve mechanism 1s 1n the closed state.

5. The quick-coupling device of claim 2, and

the discharge port sealing flange comprises:

a slide guide having guide slots integrally formed 1n
segments and mcluding a latching portion which in
the closed state of the valve mechanism 1s 1n engage-
ment with a latching opening of the inserted slide.

6. The quick-coupling device of claim 5, wherein the
segments of the sealing flange of the discharge port protrude
in an axial direction of the feeding port, and recesses are
arranged between the segments 1n the axial direction of the
teeding port, and the recesses are countersunk relative to the
segments and forming with the segments a profile engaged
with a lower face of the sealing flange of the feeding port,
and 1n a non-rotational manner.

7. The quick-coupling device of claim 2, wherein 1n the
closed position of the valve mechanism, the slide extends
through a slot defined by the sliding clamp.

8. The quick-coupling device of claim 2, wherein in the
closed position of the valve mechanism, the slide forms a
sealed connection with the discharge seal when the first
clamp, the second clamp, and the feeding port are removed.

9. A quick-coupling device for a milking module, the
quick-coupling device comprising:

a feeding port including a milking module end and a
second end wherein the feeding port second end
includes:

a feeding port sealing flange;

a discharge port having a first end and a milk pipe end and
a discharge port sealing flange releasably engaged with
the feeding port;

a seal 1s arranged between the feeding port sealing flange
and the discharge port sealing flange;

a first clamp releasably joined to the feeding port milking
module end;

a second clamp releasably joined to the feeding port
second end and the discharge port first end, wherein the
first clamp and the second clamp are of substantially
the same configuration;

a valve mechanism movable between a closed state and an
opened state; and
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the valve mechanism 1s arranged between the second end
of the feeding port and the first end of the discharge
port.

10. The quick-coupling device of claim 9, wherein the
valve mechanism comprises:

a valve body;

a valve rod operatively engaged with the valve body;

a valve seat 1n the sealing flange of the discharge port; and

an actuator operatively engaged with the valve rod.

11. The quick-coupling device of claim 10, wherein the
valve body 1s fixedly connected to an upper rod end of the
valve rod, a sealing surface of the valve body corresponds to
the valve seat in the sealing flange of the discharge port, and
in the closed state of the valve mechanism, the valve body
closes the valve seat with 1ts sealing surface, and in the open
state of the valve mechanism the sealing surface of the valve
body 1s spaced apart from the valve seat.

12. The quick-coupling device of claim 10, wherein the

valve rod extends through a connecting line of a body of the
discharge port into a bearing portion of the discharge port
and through the bearing portion into the actuator, and
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wherein a lower rod end of the valve rod 1s fixedly connected
to an actuator body of the actuator.

13. The quick-coupling device of claim 12, wherein the
valve rod in the bearing portion of the discharge port 1s
longitudinally displaceably guided in a bushing and 1s sealed
by a seal relative to the connecting line of the body of the
discharge port.

14. The quick-coupling device of claim 10, wherein the
actuator comprises:

a bearing flange with a sleeve portion;

an actuator body slidably disposed 1n the sleeve portion;

and

a slotted guide.

15. The quick-coupling device of claim 14, wherein the
slotted guide 1s integrally formed in a wall of the sleeve
portion and, with a radially extending guide connected to the
actuator body, forms a stable state, in both the closed state
and the open state.

16. The quick-coupling device of claim 9, wherein at least
one portion of the feeding port and at least one portion of the

discharge port are arranged coaxially relative to one another.
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